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Digital Audio Interface Transmitter (DIT) 


BOUTLINE 


The YM3613C is an LSE device used for signal processing in order to output Voice Digital 
stenals of a CD player to the external world. Digital signal output to the external world enables 
Digital Audio Interface Format siznals to be output without requiring a special 
externally-mounted creuirt.  Phis YM3613C has a built-in PEL. (Phase-Locked Loop) circuit. 
which synchronizes the sampling frequeney that ts input to this LSP device to 44. 0K Hy. 


FUNCTIONS AND FEATURES 

J) Reference clock output and internally required Timing signals can all be generated by micrely 
connecting a liquid crystal. 

2) The YM36t3C has a function fer switching the format of the 16-bit serial Voice signal input. 
so that the data can be output using the Digital Audio Interface format regardless of whether 
WoWas mput started from the MSB or LSB. 

3) dts built-in PIL. circuit outputs clocks of a central 8. 6430MH Zz frequeney in accordance with 
the mput frequency of the WCT pin. 

4) The YM3613© outputs the External Digital stgnals of the Digital Audio Interface format, 

5) The Subcode input terminal permits Subcode data to be read automatically. 

6) Since the "Q™ bit of Subcode data is subjected to a CRC (Cvelte Redundancy Code) cheek. 
the Channel status of the Digital Audio Interface is affected only when the CRO cheek on 
the “Q™ bit tests positive, 

7) Silicon gate CMOS construction (low power consumption) 

8S) 24-pin Dual-Indine Package (DIP) 
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B PIN ASSIGNMENT DIAGRAM 
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B TABLE OF PIN FUNCTIONS 


Pay 


No 


Tne asterisk in the FO column indicates that the terminal is pulled-up internaily 


Function 


System power supply (+ 5V) 


Switches the data input to the DIN pin to MSB-tirst or LSB-first format 
Ho MSB first “L°: LSB first 


Connection (input) pin for the eeelal Gacilianay element (16 9344MHz) 
Connection futpen-ein for the Siyetal oscillating element 

Output for crystal oscillation (16.9344MHz) 

Fxternal ciock input Switenine ior the crystal clock Is automaticatly performed 
Outputs Bi-Phase signals for peter digital output . 


fiming clocks for the DO pin. DO output data changes at the rise or tall of BCO. 
(2 8BP24MHz) 


indicates the | ot R channel and is synchronized to DO output 
H ! channel ‘|. R channel. 


Serrally outputs 16-bit Voice data starting from the MSB. 
Used for checking the internal circuitry and is not to be connected 
System GND 


Timing clock for reading the Subcode data 


Fight clocks are output after SFSY goes “L 


Indicates the presence of Subcode data at the SUB pin When SFSY i. it indicates 


the leading bit of the Subcode data 


Subcode data input. Seriaily inputs Subcode data in a “P’-"’W" sequence 


16-bit Seria! data input 


Indicates the presence/absence of errors in Voice data that was input from the DIN pin. 


Indicates the L or R channe! synchronized to the input Voice data of the DIN pin. (tt" 
t channel “tl”: R channel. 


Input Voice Data Timing clocks of the DIN pin 
Ihe Voice data is Input at the rising edge of BCI when SEI Ht or at the falling edge 


of BCl when SEL = "L” 
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i xternally-mounting Capacitor pin for the internal VCO circuit 


GND forthe VCO circuit To be connected in common with VSS1_ since iis potcommonly 
connected in the LSI. 


Used tor adjusting the VCO oscillating frequency. Not to be connected 
Clocks for YCO output. (8.643MHz} 


Used tor checking the internal circuitry. and 1s not to be connected 
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B DESCRIPTION OF PINS 
1) Clock Oscillation 
Iho crystal oscillator clement (16.9344M FIZ) ts connected between the Nt and XO pins. it 
will oscillate. 


Poounternab ope tates 


Ht clocks (5.6448 MHZ) are input to the DOCK pin, the switching from the oscillating frequenes 
of the crystal clock will be automatically performed and the clock will operate on the clock 
frequeney of the DOCK pin. 

In case the DOCK pin will not be used. leave it disconnected or fix it to MH". Leave the crystal 
oscillating clement conneeted, even while the clock of the DCK pin will be operating. 


2) SEE Pin Functions 
Phe SEL pin will go TH or TE according to the Serial Voice Data Format of the data 
thatisimput to the DEN pin. IESEL ts not connected. SEL will be set to “H™ by an internal 
pull-up resistor. The only pins that will be affected by the SEL pin are the DIN. SDC. and 
BCT pins. Other pins will give no appearance of changing. 
@ When Ski. UEP 
Pigs. Sand 6-1) show the case where the SEL pin is “HEY 
The imput data of the DIN pin is input at the rising edge of BCT. the DIN pin will assume 
wnegative logic state, and the DO pin will assume a positive logie state. 
® When SEL © ch 
bigs. S and 6-2 show the case where the SEL pin is “Lb. 
The input data of the DIN pin is input at the falling edge of BCT. and both the DIN and 
DO pins will assume a positive logie state. 
WCE will change at the rise of BCT. 
Phe output timing of SDC is constant irrespective of MH or "EL of SEL. But its polarity 


will be inverted. 


4) Data Input Pins: BCT DIN. and WCI 
The operating clock for the data output of the DO. BCO, DDO. and WCO pins is different 
from that of data input of the BCT. DIN. and WCT pins. 
The BCT clock cun be freely set if WCE and WCQ are properly svnchronized and 16 bits 
of 1 Ro channel data ts available. 
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4) VCO-Related Pins 
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Fig. 1 
In case of 50° duty. the phase difference between WCO and the internal clock is about 
PSO) off when SEL is “H™, or about 90° off when SEL ts “LL”. 
The VCO oseilating frequency will change so that a phase comparison of WC and & will 
produce equivalent phases. The oscillating frequency will rise when the WCT phase ts delayed, 
and will fall when the WCIT phase ts advanced. When their phases are equal, the VCO os- 
cilating frequeney of the oB pin will become 8.6436M Hz. 
Be sure not to connect the ADJ pin (it ts not particularly required for adjustment). 
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@TIMING CHARTS 


(1) Output 
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Fig. 3 


NOTE tf: DDO ts the bi-phase output. Thus. if the data of one data bit is “O07. the DDO status 
will not change: its “172 aits status will change. This situation is represented in 
Fig. 3 by a broken tine. The solid line indicates the points where the status will always 


change. 


Dieta Ue te Ip de te 0 
\esumung that the preceding status as 1 


NOTE 2: Preamble “M™ indicates that the data is for the L channel. whereas Preamble “W7™ 
indicates itis for the R channel. “M”™ and “W™ will appear alternately: once every 
192 times, however, “B”™ will appear instead of “M™ to indicate the beginning of a 
block. 

NOTE 3: The “V" bit is called the Validity flag. and reflects the valuc input from the VFI 
pin. 

NOTE 42 The “U™ bit is called User data. Among the Subcode data “P™ to “W™ which ts input 
from the SUB pin. only “P™ is compulsorily set to “1 so that serial output of “1, 
QO. RLS. T. UL Vo and W is performed (sce Fig. 4). 
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NOTE 5: Phe “C™ bit is called Channel Status and comprises 192 bits. Only when the Control! 
bit of the Channel Status tests positive for a CRC check. the four Control bits (°Q™ 
bits) within the Subeode will be copied. (From Preamble “B™. sequentially from the 
Oth to the 3rd) the 8th "“C™ bit will be compulsorily set to TE? to indicate that the 
Category Code is CD. Alb other bits will be set to “07. 

NOTE 6: The “P™ bit is the Parity bit and employs even parity. Phe “P™ bit will thus change 
so that the quantity of "Vs" in the data will total an even number. 


(2) Input 
* When SEL ="H" 
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NOTE t:) Che above timing charts are standard examples. Phe broken dine within the tgure 
indteate the sections in which the changing pomt of the data cannot be clearly shown, 
BOT. DIN, WCL. and VEEL operate on a different clock than DOL WOO, DDO. and 
BOO. 

NOTE 2: Within the broken-line section. i the VEE pins set THE for anoimterval lormeer than 
one BCE clock. the Validity fag of DDO will become “EE 
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* When SEE = "HY 
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* When SEL = "bh" 
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@ ELECTRICAL CHARACTERISTICS 


The specications at this product are subject to improvement changes witho 
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I. Absolute Maximum Ratings 


| tem =| Symbot |Rating. «Units | 

| Supply voltage: / Vpp—vss i CGS ong... boy ! 

| Input voltage : ow | vss-03-vo0105 | vy 

hes neue Tor | 205 75 | 

| Storage temperature _ Tstg ee ere | 

2. Recommended Operating Conditions 

| Ve | cps Hl re aoa rp eee 

| Item | Symbol Min. | Typ Max. ; Units : 

Supply voltage _ | Voo—Vss_ | aS 5.00 | 5.5 | | 

3. Electrical Characteristics 

f ia f Meee ah eke Pe ; a ae ; : 1 “a 
aes, Sac ek OO ol, Mitte, Die) Mae ens 

‘ Operating current Ippo | pode | 10 18 mA 

RN aOR ere Swi CS ona Me ects)“ 

High-level output voltage | VOH 10H =0.4mA | 4.0 he ay og 

Low-level outputvoltage | vor | lo ama) | o4 | ov | 

High-level input voltage ViH pe ee bose ! V 
Bi eg cliche eR a ete olla 

' Low-level Input voltage vay iz Poy, 2 = 0 - Vv 

Input fteakage current luk Vix 5V | 10 LA 


NOTE: The analog VCO pin and the ADJ pin are excluded. 
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Address inquiries to: 
Semi-conductor Sales Department 


203, Matsunokijima, Toyooka-mura, 


Iwata-gun, Shizuoka-ken, 438-01 
fectronic Equipment business section 
Tel. 0539-62-4918 Fax. 0539-62.5054 
2-17-11, Takanawa, Minato-ku, 

Tokyo, 108 

Tel. 03-5488-543] Pan. 03-54K8-SORK 
3-12-9, Minami Senba, Chuo-ku, 

Osaka City, Osaka, 542 

Shinsaibashi Plaza Bldg. 4° 

Tel. 06-252-7980 Pan. 06-252-56]5 
YAMAHA Systems Technology. 

100 Century Center Court. San Jose, CA9S1 12 
Tel. 408-467-2300 Bax. 408-437-8791 
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